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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have
established repositories of flood hazard data for floodplain management
and flood insurance purposes. This Flood Insurance Study may not
contain all data available within the repository. It is advisable to
contact the community repository for any additional data.
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1.2

1.3

FLOOD INSURANCE STUDY
CITY OF BORGER, HUTCHINSON COUNTY, TEXAS

INTRODUCTION

Purpose of Study

This Flood Insurance Study investigates the existence and severity
of flood hazards in the City of Borger, Texas and aids in the
administration of the National Flood Insurance Act of 1968 and the
Flood Disaster Protection Act of 1973. This study has developed
flood risk data for various areas of the community that will be
used to establish actuarial flood insurance rates and to assist the
community in its efforts to promote sound floodplain management.
Minimum floodplain management requirements for participation in the
National Flood Insurance Program (NFIP) are set forth in the Code
of Federal Regulations at 44 CFR, 60.3.

Authority and Acknowledgments

The sources of authority for this Flood Insurance Study are the
National Flood Insurance Act of 1968 and the Flood Disaster
Protection Act of 1973.

The hydrologic and hydraulic analyses for this study were performed
by the U.S. Department of Agriculture, Soil Conservation Service
(scs), for the Federal Emergency Management Agency (FEMA), under
Interagency Agreement No. EMW-93-E-4120, Project Order No. l. This
study was completed on September 23, 1994.

Coordination

The initial Consultation and Coordination Officer (CCO) meeting was
held on November 2 and 3, 1993, and attended by representatives of
the City of Borger, FEMA, and the study contractor.

On November 2 and 3, 1993, a field review was made at the City of
Borger to gather preliminary information needed for a flood
insurance study. During this field review, a meeting was held with
the city floodplain administrator. The reason for the study was
discussed and a plan of work was established for the study process.
Coordination with city officials and State and Federal agencies
produced a variety of information pertaining to floodplain
regulations, available community maps, flood history, and other
hydrologic data.

From March 21-24, 19.4, more field reviews were made to survey
cross sections on the streams under study.

Vertical control data used to establish the network of elevation
reference marks were provided by the U.S. Geological Survey (USGS).
Vertical control for this study was tied into the established
reference marks.



2.0 AREA

The results of the study were reviewed at the final CCO meeting
held on February 27, 1995, and attended by representatives of the
City of Borger, FEMA, Carder Engineering Company, the Ed Turner
Agency, Hutchinson C.A.D., Northwest Insulation Company, Phillips
Pipe Line Company, Pioneer-Lawyers Land Title, and Southwestern
Public Service. All problems raised at that meeting have been
addressed in this study.

STUDIED

2.1

2.2

Scope of Study

This Flood Insurance Study covers the area within the corporate
limits of Borger, Texas in the Buena Vista area, which is located
along State Highway 136 west of the main part of town. The streams
studied in detail were Hill Creek and Tributaries 1, 2, 3, and 4.
The limits of study on these streams were the corporate limits.

The areas studied by detailed methods were selected with priority
given to all known flood hazards and areas of projected development
or proposed construction through 1999,

Approximate flooding was taken from the effective Flood Insurance
Rate Map for the City of Borger dated March 1, 1991. This Flood
Insurance Rate Map was originally a Flood Hazard Boundary Map
converted to a Flood Insurance Rate Map by letter.

Approximate analyses were used to study those areas having a low
development potential or minimal flood hazards. The scope and
methods of study were proposed to, and agreed upon, by FEMA and the
City of Borger.

Community Description

The City of Borger is located in the southern part of Hutchinson
County in the Texas High Plains. It is approximately 42 miles
north of Amarillo and 12 miles east of Lake Meredith. The terrain
in the area is plains, broken by the Canadian River and its
tributaries.

The City of Borger is named for A. P. Borger, a promoter from
Missouri who heard of o0il wells being drilled in the Texas
panhandle in 1925, and bought 240 acres to start a town. The
population exploded to about 15,000 in a matter of months due to
the oil drilling activity in the area. The current population is
approximately 15,675 (Reference 9), and the petroleum industry and
other related chemical industries are still a major part of the
local economy.
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In 1926, A. P. "Ace" Borger began selling lots following the
discovery of oil in the area. Borger became one of Texas' most
famous boomtowns, with people flocking from near and far to make
their fortunes in the oil business. ''Shotgun' style buildings were
constructed as rapidly as possible. Many people were forced to
live in tents.

Unlike many other boomtowns, Borger has continued to prosper.
Borger was awarded All-America City status in 1969. The presence
of Phillips Petroleum Company's refinery and the Philtex-Ryton
complex make Borger the home of the nation's largest inland
petrochemical complex (Reference 8).

2.3 Principal Flood Problems
City officials indicated that there have not been any significant
floods in the city in recent vyears. No high-water marks were
located during the field reviews.

2.4 Flood Protection Measures
The city has a policy of restricting development within floodprone
areas. No structural flood protection measures have been planned
or constructed.
All new construction will conform to the base (100-year) flood

elevations, and will be established outside the established flood
zone as much as possible.

ENGINEERING METHODS

For the flooding sources studied by detailed methods in the community,
standard hydrologic and hydraulic study methods were used to determine
the flood hazard data required for this study. Flood events of a
magnitude which are expected to be equaled or exceeded once on the
average during any 10-, 50-, 100-, or 500-year period (recurrence
interval) have been selected as having special significance for
flocodplain management and for flood insurance rates. These events,
commonly termed the 10-, 50-, 100-, and 500-year floods, have a 10, 2, 1
and 0.2 percent chance, respectively, of being equaled or exceeded
during any year. Although the recurrence interval represents the long-
term, average period between floods of a specific magnitude, rare floods
could occur at short intervals or even within the same year. The risk of
experiencing a rare flood increases when periods greater than 1 year are
considered. For example, the risk of having a flood which equals or
exceeds the 100-year flood (1 percent chance of annual exceedence) in
any 50-year period is approximately 40 percent (4 in 10); for any
90-year period, the risk increases to approximately 60 percent (6 in
10). The analyses reported herein reflect flooding potentials based on
conditions existing in the community at the time of completion of this
study. Maps and flood elevations will be amended periodically to
reflect future changes.



3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish peak discharge-
frequency relationships for each flooding source studied by
detailed methods affecting the community.

Rainfall frequency data were obtained from Weather Bureau Technical
Paper No. 40 (Reference 1). Rainfall for the 500-year frequency
event was determined by straight-line extrapolation of a semi-
logarithmic graph of rainfall amounts for frequencies up to 100
years. The peak discharges were determined by routing various
storm frequencies with a 24~hour rainfall duration and Type II
distribution using SCS Technical Release No. 20 (Reference 2).

Peak discharge-drainage area relationships for several streams are
shown in Table 1.

Table 1. Summary of Discharges

Flooding Source Drainage Area Peak Discharges (cfs)

and Location (sq. miles) 10-Year 50-Year 100-Year 500-Year
Hill Creek

At State

Highway 136 6.1 960 1,712 2,187 3,117
At West Plains

Street 5.9 951 1,696 2,169 3,092
At Quail Hollow

Street 5.6 933 1,666 2,132 3,045
At Corporate

Limits 5.6 930 1,660 2,125 3,037

Tributary 1
At Corporate

Limits 1.0 610 1,086 1,353 1,926
At FM 1551 0.3 159 275 344 483
At Corporate

Limits 0.2 157 264 329 455

Tributary 2
At Confluence

with Tributary 1 1.0 587 1,040 1,297 1,815
At Philview
Avenue 0.1 151 231 284 396

Tributary 3
At Confluence

with Tributary 1 0.8 412 734 923 1,291
At FM 1551 0.1 162 252 306 407
Tributary 4

At Confluence

With Tributary 1 0.5 ' 286 491 615 852
At FM 1551 0.2 127 216 271 369
At Corporate

Limits 0.1 72 118 146 200



3.2 Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the
sources studied were carried out to provide estimates of the
elevations of floods of the selected recurrence intervals.

Cross sections for the streams studied by detailed methods were
field surveyed at selected locations. Elevation data and
structural geometry of all bridges and culverts were obtained by
field surveys.

Water-surface elevations of floods of the selected recurrence
intervals were computed using the SCS WSP2 computer program
(Reference 3). Flood profiles were drawn showing computed water-
surface elevations for floods of the selected recurrent intervals.

Roughness factors (Manning's "n") wused in the hydraulic
computations were chosen by engineering judgment and based on field
observations of the stream and floodplain areas (Reference 4).

Locations of selected cross sections used in the hydraulic analyses
are shown on the Flood Profiles (Exhibit 1). For stream segments
for which a floodway was computed (Section 4.2), selected cross
section locations are also shown on the Flood Insurance Rate Map.

The hydraulic analyses for this study were based on unobstructed
flow. The flood elevations shown on the profiles are thus
considered valid only if hydraulic structures remain unobstructed,
operate properly, and do not fail.

All elevations are referenced to the North American Vertical Datum

of 1988 (NAVD). Elevation reference marks and the descriptions of
the marks used in this study are shown on the maps.

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local governments to adopt sound
floodplain management programs. Therefore, each Flood Insurance Study
provides 100-year flood elevations and delineations of the 100- and 500-
year floodplain boundaries and 100-year floodway to assist communities
in developing floodplain management measures.

4,1 Floodplain Boundaries

To provide a national standard without regional discrimination, the
1 percent annual chance (100-year) flood has been adopted by FEMA
as the base flood for floodplain management purposes. The 0.2
percent annual chance (500-year) flood is employed to indicate
additional areas of flood risk in the community. For each stream
studied by detailed methods, the 100- and 500-year floodplain
boundaries have been delineated wusing the flood elevations
determined at each cross section. Between cross sections, the
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boundaries were 1interpolated using topographic maps at a scale of
1:12,000, with a contour interval of 10 feet (Reference 5).

The 100- and 500-year floodplain boundaries are shown on the Flood
Insurance Rate Map. On this map, the 100-year floodplain boundary
corresponds to the boundary of the areas of special flood hazards
(Zones A, AE, AH, AO, A99, V, and VE); and the 500-year floodplain
boundary corresponds to the boundary of areas of moderate flood

hazards. In cases where the 100- and 500-year floodplain
boundaries are close together, only the 100-year floodplain
boundary has been shown. Small areas within the floodplain

boundaries may lie above the flood elevations but cannot be shown
due to limitations of the map scale and/or lack of detailed
topographic data.

For the streams studied by approximate methods, only the 100-year
floodplain boundary is shown on the Flood Insurance Rate Map.

Floodways

Encroachment on floodplains, such as structures and fill, reduces
flood-carrying capacity, increases flood heights and velocities,
and increases flood hazards in areas beyond the encroachment
itself. One aspect of floodplain management involves balancing the
economic gain from floodplain development against the resulting
increase in flood hazard. For purposes of the NFIP, a floodway is
used as a tool to assist local communities in this aspect of
floodplain management. Under this concept, the area of the 100-
year floodplain is divided into a floodway and a floodway fringe.
The floodway is the channel of a stream, plus any adjacent
floodplain areas, that must be kept free of encroachment so that
the 100-year flood can be carried without substantial increases in
flood heights. Minimum Federal standards limit such increases to
1.0 foot, provided that hazardous velocities are not produced. The
floodways in this study are presented to local agencies as minimum
standards that can be adopted directly or that can be used as a
basis for additional floodway studies.

The floodways presented in this study were computed for certain
stream segments on the basis of equal conveyance reduction from
each side of the floodplain. Floodway widths were computed at cross
sections. Between cross sections, the floodway boundaries were
interpolated. The results of the floodway computations are
tabulated for selected cross sections (Table 2). In cases where
the floodway and 100-year floodplain boundaries are either close
together or collinear, only the floodway boundary is shown.

The area between the floodway and 100-year floodplain boundaries is
termed the floodway fringe. The floodway fringe encompasses the
portion of the floodplain that could be completely obstructed
without increasing the water-surface elevation of the 100-year
flood more than 1.0 foot at any point. Typical relationships
between the floodway and the floodway fringe and their significance
to floodplain development are shown in Figure 1.
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i: 100-YEAR FLOODPLAIN

«—— FLOODWAY <«——— FLOODWAY ———— 3l fLOODWAY__
FRINGE FRINGE
STREAM  __
t

Y

CHANNEL

FLOOD ELEVATION WHEN
CONFINED WITHIN FLOODWAY

ENCROACHMENT ENCROACHMENT

SURCHARGE * i
b o= e o - -

AREA OF FLOODPLAIN THAT COULD BE USED FOR FLOOD ELEVATION BEFORE
DEVELOPMENT BY RAISING GROUND ENCROACHMENT ON FLOODPLAIN

LINE AB IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
LINECD IS THE FLOOD ELEVATION AFTER ENCROACHMENT
*SURCHARGE IS NOT TO EXCEED 1.0 FOOT (FIA REQUIREMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE.

Figure 1. Floodway Schematic

.0 INSURANCE APPLICATION

For flood insurance rating purposes, flood insurance zone designations
are assigned to a community based on the results of the engineering
analyses. These zones are as follows:

Zone A

Zone A is the flood insurance rate zone that corresponds to the
100-year floodplains that are determined in the Flood Insurance
Study by approximate methods. Because detailed hydraulic analyses
are not performed for such areas, no base flood elevations or
depths are shown within this zone.

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the
100-year floodplains that are determined in the Flood Insurance
Study by detailed methods. Whole-foot base flood elevations
derived from the detailed hydraulic analyses are shown at selected
intervals within this zone.
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Zone AH

Zone AH 1s the flood insurance rate zone that corresponds to the
areas of 100-year shallow flooding (usually areas of ponding) where
average depths are between 1 and 3 feet. Whole-foot base flood
elevations derived from the detailed hydraulic analyses are shown
at selected intervals within this zone.

Zone AQ

Zone A0 is the flood insurance rate zone that corresponds to the
areas of 100-year shallow flooding (usually sheet flow on sloping
terrain) where average depths are between 1 and 3 feet. Average
whole-foot depths derived from the detailed hydraulic analyses are
shown within this zone.

Zone A99

Zone A99 is the flood insurance rate zone that corresponds to areas
of the 100-year floodplain that will be protected by a Federal
flood protection system where construction has reached specified
statutory milestones. No base flood elevations or depths are shown
within this zone.

Zone V

Zone V is the flood insurance rate zone that corresponds to the
100-year coastal floodplains that have additional hazards
associated with storm waves. Because approximate hydraulic analyses
are performed for such areas, no base flood elevations are shown
within this zone.

Zone VE

Zone VE is the flood insurance rate zone that corresponds to the
100-year coastal floodplains that have additional hazards
associated with storm waves. Whole~foot base flood elevations
derived from the detailed hydraulic analyses are shown at selected
intervals within this zone.

Zone X

Zone X is the flood insurance rate zone that corresponds to areas
outside the 500-year floodplain, areas within the 500-year
floodplain, areas of 100-year flooding where average depths are
less than 1 foot, areas of 100-year flooding where the contributing
drainage area is less than 1 square mile, and areas protected from

the 100-year flood by levees. No base flood elevations or depths
are shown within this zone.

10
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Zone D

Zone D is the flood insurance rate zone that corresponds to
unstudied areas where flood hazards are undetermined, but possible.

FLOOD INSURANCE RATE MAP

The Flood Insurance Rate Map 1is designed for flood insurance and
floodplain management applications.

For flood insurance applications, the map designates flood insurance
rate zones as described in Section 5.0 and, in the 100-year floodplains
that were studied by detailed methods, shows selected whole-foot base
flood elevations or average depths. Insurance agents use the zones and
base flood elevations in conjunction with information on structures and
their contents to assign premium rates for flood insurance policies.

For floodplain management applications, the map shows by tints, screens,
and symbols, the 100- and 500-year floodplains, floodways, and the
locations of selected cross sections used in the hydraulic analyses and
floodway computations.

OTHER STUDIES

This Flood Insurance Study was prepared by compiling the best available
hydrologic and hydraulic technical and scientific data available at the
time. The data should depict the general conditions of the flooding
sources with relative accuracy. If better information is known to exist
or has been developed since the date of this report, the information
should be immediately forwarded to the Mitigation Division, FEMA
(Regional Director, Region VI, Federal Regional Center, Denton, Texas
76201-3698) for consideration for revision of this study.

This report either supersedes or is compatible with all previous studies

published on streams studied in this report and should be considered
authoritative for the purposes of the NFIP.

LOCATION OF DATA

Information concerning the pertinent data used in the preparation of
this study can be obtained by contacting the Mitigation Division, FEMA,
Regional Director, Region VI, Federal Regional Center, Denton, Texas
76201-3698.
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